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m m m 

[oooi] tem%mm<D>mmfa$^m£i£ttmz.mirz>o 

[0002] mmz&tfz>bnmm\-£Mmftmffe&£:<>x\,^tiit>, ^^m^m^m^ 

x^ ^mmm^ACEmmm^ ^mnm^^^-r^^^y^^jcm 
Kx^mm\^Lm^m^mmir^mm^x^m^mi^<>x^x^ ~tib 

[0004] mftx^ mm^mm^Mu ^mmm^w^m^m^-^mh^m^nx\, > 
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[0005] if»te©»Jifflliii, mzy-^yis-v 

>f?y>ti&mfr'i~—'e (cdk) ^^©shmkiov ^»8£rfT >bffi 
mmxiz^ skm^mMm^^<DmM^im^<>xDm^^}}>^tmzcDKA(Dm 

wzk. ^^y^D^DK4(Dm^m^^xhmBm&(Dy^mitR^^y>E- 

)V (nucleus localizing signal: NLS) Sr#*Pbfcitfe^- (WT, D1NLS) CDK4£r=*— 

[0006] i^Mjjso^ji^^itff wm^m^mm^iot^ ^m^-nm^hm 
&<ftiytix%tc(£JLT. foWMfanms&mMmft^m-fzm^k^x, 0 
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%f£&mmjfa<DMm>&frtbtix^zz.b&&<, m±&<DfofBiim<?>mfo&&&{& 
[ooo7] r<z>#i£DNLs/cDK2fcra\ asm rjf m & b&xzzmm 
[ooos] -jftonaitti&m^v^, mm<DiER^(Dmmmwm^mm<Dmn^mm 

mf e>*u ftmm^(DmteZ2^(DCDKmmm*7yvj-7!>mfe£tix^z> mm. 

tlXteV. pl6(Ink4A, Mtsl, Cdk^&T^Cdk^i^bT^ktbTl^) % P 15(Ink4B^ 
U?Mts2^L-Ofe^nbn-rv ^) . pl8 (lnk4CRmnk6AbL-Xh%abilX\< >5) MtWC 
pl9(p20 s Ink4D&mnk6B£LTt>&£;h/rVV5)£^2K CDK4XteCDK6£jg£R|ft 
^^UT^^y>'D-CDK4(X«CDK6)^^^^Pl*i-S(#'!lx.^, 
fF;£ifcl2, 13, 14#^)o CDKPW®fi<^>2og(Di//V— ^{i.Cip/Kip^T^y— 
Wkf;JvC:i3«9, p21(Cipl, Picl x Sdil % mda6%.ZfWa.nbVXh%ibfrlX\s^Z>;Si 
T, p21 Cipl \ p27 (Ick, Kipl&TJ?Pic2£LTt>&k;ftrCV^;^T. p27 Kipl ), 3feU«{Cp57 

(Kip2tL-Ob*nfett-cv^;£AT, pS?** 2 ) ^/u-e*5^ ink&rVJ—bmte'Q, U* 

^btmbfaK£tLX\,^m&t,$FWVfJ:1gkl5, 16, 17, 18#^) c 
[0009] 'fr&*BJ&0>^JiiWfi!l ^*3V vt, ^ttbCDKPl^S *Sif ©#^BI4-bTV ^<D/!>> 

sia>e>£&tawt\ ^M^mmtg^Ti-^^^vx P 2i apl sa j ^p27 Kipl 
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m£"&tzfoffiMti&KlGF-l (insulin-like growth factor- 1 ) teWfa-tZk* p21 Cipl S& 

, ±fc<DffiKttx&z&z>j3m&Lfit-itt. cip/Kip^r^y— fi&©»m-f^fflsr 
[ooio] cip/Kip^r^y— sa©jjwjiartm*3tts5i^^</w«:. ^L-c^-tf^^i&j&sr 

Cip/Kip^T^y— ® S^fi&f^lM^y^ p53 x p300 x E2F % STAT-1, c-Myc, c-Jun 
, EGF^fts I k B a % NF k B&U* j8 -#t^>-# % &1&fct>1tZ>o m&ft+<Dtt 

HP*>. ^^^^b^(El).^lf^^^b^(E2)^.U ? ^dr^>'-y 
if (E3) (Dm^KXoX^^r^mm^Hrfcm fi^dS. ^^W^26S^ci^ 

ry— A(d«t>9^^tbS(^-bx *&8teL-t, 0fl*.tf, ^fr^cites, 26, 27, 28 

[0011] ^<£>5*>, WJg^lRWfieSr^^^fc^fcftwWMtt^BB-^bTv^^ria. 
tf^^-y^f— if (E3)X&%b^7LbtlX$3*). Anaphase Promoting 
Complex/ Cyclosome (APC/ C) IS'o'^^VHL (von Hippel-Lindau protein-elongin 
B/C(VBC)1S'^#:, Nedd4, Ufd4, Rad5, Radl8. Parking, W&<<nfflit$&bflX\^ 

z> 0 mmm<DTm&mz.&tfz>w%*mcx. scFb^^m^m^m^. 
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Skpl , Cull (g(J£ % Cdc53) „ RTfF-tfv9X (F-box) £ & fc^$tt53o©^a.=iy 

SCFt»*tb"CVVB(«M»fcbr, fclfctf, ^#fP^Cm29, 30#JRWo 
[0012] SCF^-^ffOfll^Eg^l-o-C&SF-^y^fiatt, iWy ^F^JftWKlPIJt* 
tWhF-^V^* • :7«r£2^ i©*f- ^j&fcfcfcSkplfcOtlSftUB (CjM-Cfc 

leucine-rich repeat) Wfc£tx5^^~:7^:l$£^L-CV^ 0 SCFlg-^Hfci;i:iol^T, 

WD-40yt°-hX«n^iy^.y^.yt o -h^^VNT^^S®^f^-^i-^ri: 
SCF|g^#:©S®«pMttSr*5ebTV^(«fy^fi, ##ff;$Cifc31, 32, 33 

\ SCF* TrCI \ SCF^ 4 , SCF^ 130 , SCF Grel ^(D^ifc<D@^#&LTV^(#d;t^ # 

[0013] Cip/Kip^r^y & <£>*§^\ ^rtf^tf ^y-^nfTy- , F-affy* 
*£ fii:LTSkp2^tfSCFlS^#:(SCF Skp2 ) 3S|8^LTV>5r£7»b*l/CV^ 

##fF:«34, 35, 36, 370m) . Skp2tel^ V^Vl/A-CDKZm&fc 

mtm^jo, ^(DmmAmm(.DNA^m)^G2mK^i-fxM:±t^t^, sm 

*c1~— -£#^>v?^SC(S-phase kinase-associated protein) Wfcf)fvCV>5 (^Jx. 
{5, ##fF^cm38#^) 0 Skp2^Cip/Kip^T^y-Se^^, E2F-1(### 
fP^Ci^39#^) <&M?VISE W&ffXW&O&ffl.) , CDK9 (#^fF:£igfc41#JR0 % 
c-Myc(§£#fr:$a£fc42, 43#fl&)4£©£e#^t>«tt£«fcbTW«U 

[ooi4] £<&#fc. cip/Kip^r^y-® & &tetfttttcDKm&m*&--®iW)tzmm& 
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[0015] ±^(^DNLS/CDK}*«m ; &' l i— ^JbnTVN^),il^^lJ^(Dltm^-efe«9, ^3? 

[0016] ^ffJCitfcl : ffl^5B^02/095026#^^^ 

##fF;£i£fcl:Soonpaa£>, Science 264:98, (1994) 

##?f;£ifc2:Murry^ Cold Spring Harb. Symp. Quant. Biol. 67:519, (2002) 
##fF:£ifc3:Menasche x Ann. Thorac. Surg. 75:S20, (2003) 
##fF^Cit4:Nirb> Cardiovasc. Res. 58:313, (2003) 
#£#s^;£Sfc5:Tamamori-Adachi£>. Circ. Res. 92:el2, (2003) 
##fF^Ci^6:Kishore^), Circ. Res. 90:1044, (2002) 
^#fF^Ci^7:Kirshenbaum^, J. Biol. Chem. 270:7791, (1995) 
#^fr^iSfc8:Kirshenbaum£>. Dev. Biol. 179:402, (1996) 
##fF3Cilfc9:Soonpaak N Clin. Invest. 99:2644, (1997) 
##fF;SCitfclO:Toyodaf^ Dev. Cell 5:85, (2003) 
#^fF;£it)Ul :Sherr & Roberts, Genes Dev. 9:1149, (1995) 
##fF3CiJU2:Hannon & Beach, Nature 371:257, (1993) 
##fF:£ifcl3:Serranob, Nature 366:704, (1993) 
##fF;££fcl4:Hiraifb, Mol. Cell. Biol. 15:2672, (1995) 
$¥&WF2:Wa5: Harper^, Cell 75:805, (1993) 
##fF;£i£Kl6:Polyak£>, Cell 78:59, (1994) 
##fr^Cifcl7:Toyoshima & Hunter Cell 78:67, (1994) 
##ff:£itfcl8:Matsuoka£>, Genes Dev. 9:650, (1995) 
##fF^Ci)tl9:Flink^ % J. Mol. Cell. Cardiol. 30:563, (1998) 
^#fp:SCifc20:von Harsdorfc, Circ. Res. 85:128, (1999) 
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##fFl£fifc21:Poolmanfe. Ore. Res. 85:117, (1999) 
##fF:£ifc22:Paganofe, Science 269:682, (1995) 
#4#fF:$Cifc23:Maki & Howley, Mol. Cell Biol. 17:355, (1997) 
#£#fF:£iifc24:UranoP5, J. Biol. Chem. 274:12197, (1999) 
^^f^&taS^ouxfb. Annu. Rev. Biochem. 65:801, (1996) 
#N#fp;£&fc26 : Hochstrasser, Annu. Rev. Genet. 30:405, (1996) 
##fFl$Cifc27:Pagano, FASEB J. 11:1067, (1997) 
^#1^5:^28 :Hershkob> Annu. Rev. Biochem. 67:425, (1998) 
##fF:£ifc29:Patton£K Trends Genet. 14:236, (1998) 
##fF3ti^30: Jackson & Eldridge, Mol. Cell 9:923, (2002) 
##fF;£iifc31 :Baih, Cell 86:263, (1996) 
##fF:£i£fc32:Skowrya^ Cell 91:209, (1997) 
##?F;£CSfc33:Kobe^ Curr. Opin. Struct. Biol. 11725, (2001) 
#M#tfcfci*34:Carranot> % Nature Cell Biol. 1:193, (1999) 
##fFl£iSfc35:Tsvetkov£>, Curr. Biol. 9:661, (1999) 
##fp:£i)t36:Bornstein£>, J. Biol. Chem. 278:26752, (2003) 
##W:£ifc37:Kamuraf^ Proc. Natl. Acad. Sci. USA 100:10231, (2003) 
##fF:£&fc38:Zhangf 5 , Cell 82:915, (1995) 
##fF3ti)^39:Martif>. Nat. Cell Biol. 1:14, (1999) 
##fr^C&)U0:Nakayama^ EMBO J. 19:2069, (2000) 
^#fF^Ci^41:Kiernan?5, Mol. Cell. Biol. 21:7956, (2001) 
##fF^C^42:Kimbx Mol. Cell 11:1177, (2003) 
##fF:£ifc43:von der Lebrh, Mol. Cell 11:1189, (2003) 

coon] *&wte, >bffimf&(DmMxmiz&\,^xmm®m%£mfr%xm^mj7W: 
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[0018] ^mwhrnzMfc-rttfr^ mw^hu. >hmmm\^n^mmmmmmmm\z 

[0019] -^^J^iim^J^^ joV vC, P 27 Kipl Sr«Cfei:-r5Cip/Kip7T?y-® 3 tt. 

[0020] bp*>. xftwi-z. ^?y>&xfcDmm\z£V)>bffimm<Dmfaft-?ft$Lrz> 

[0021] ^K^WC, ^jHBia^tt, ^ft^MM^fS^tfK 

[0022] Cip/Kip7T^y-S6®^^^«ll6, m#^Pfi*i-S*-fe^L-C{4, 

[0023] &<Dfrte%fem'rz>jjmbL,x\^ mmm^^^-^itt^rr 

[0024] sat, cip/Kip^r^y — s e ©a-tr^wbSrie-raie^iru-ctt, 0£b< ra^tf 
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[oo25] *fc, *mm<Dmmz&^x, ap/Kip^^y-ss^— v-tzmfc^^m. 

Cip/Kip^T^y-S Ki-^jt^^*f-t-^#M^J^siRNA^^ffl^ 

&MX&Z> 0 

[0026] HW^^ifc&V^T, ^-r^y^jt^S.t^CDK«feT-(D^^<^— ^-(c 

0*uv >„ _hSBf--r^y >-»cDK4XttCDK6S^stt>fb-t-«^^^-e#5^^y ^x&> 
*)s mx\i.mim.(D^^^Du mmfmm&mmxibz> 0 jiiecdk«dm 
iwy^j^^kftefts^ 

<fc<5 0 

[0027] gij<D^«ii(-:fev^ ^mmi-z, iifE^iwy^afc^ cDK3tte^-&u? 
cip/Kip^r^y-a e (Dftm&mwttmwmtett^i-z^p—^mirz 

cip/Kip^r ^y — n e cof^ffl ^P£*-rsHT-^jte^^t?-<^— sr^-rs e 
[0029] sijo^m^^^vNT. *&wte, ±m<D>mmm<Dmmxmiz£mbtitc>b 
[0030] sij^isfs^&iv-c *mwte, >bffiMfam<D&ft>mm*m&'femi-z>m 

[0031] suoniiffiHfi^v vr, «§pjte, ^^E^m^^x^^^^^jia^s^o 
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[0032] gp^> *mmwte3=^sxT<D*mz.m-fz>o 

(2) (a)lM^y>\ (b)lM^y^#tt3^-— £\ MU?^(c)Cip/Kip^T^y-M& 

©14, ^Xf^t^Pfi-^i-SH^^-K-r^jte^Wip/Kip^r^y— s 

0) (a)iM^y^ (b)^?v^fo&&*i-—^&mz(c)cipmpz7TVj— se© 
a^x«##^P£Wi-^H^^-Ki-5it^s.^cip/Kip7T5y--® e 

(4) iM^y^ PifL^CDK4X«CDK6^^bb#?)^^y>'T^±|E(l) 
7dM(3)|E^^lfeo 

(5) iwy >-a^ m%m<D-9-<4?})^D-?&z>±.m (4) ts^^ 0 

(6) iM^yH&#tt=^— ntK w?ywttvm&ik£tizw?y>teim& 

£ T^_hfB (1) (5) IB^oo^lfeo 

(7) iM^y Hfc#t£3^-— * * 5 > CDK4Xf*CDK6-efe5±|E (6) mm<D^m 0 

(8) Cip/Kip^r^y-M a ^ P 27 Kipl -efe^(l)75^(7)gEm<0^ 0 

(9) cip/Kip^rvjs&(Dm^ mmxtem%%mmi-z>m*i)K apmp^rvj 

&<DftM&i8:irftm$:ii-rz>mTx*&z>±m (d (8) ib«(d^ 0 

(10) cip/Kip^r^y-s e o^^t-^ffl^i-^H^^,^^^- y^--^ 

(11) atr • y i?*j£B ^tf s N cip/Kip^r ^y — ffi & te*S-a*L#3F-3tfs^ 
*H^-e&5_hie do) mm^m. 

(12) Cip/Kip^r^y— ® a t^LtSF-^y^H^^^ Skp2-efc5_hfE (11) IE 
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(i4)cip/Ki P 7T5y-s e<Di45rPist^^^, p27 Kipl «e^##i#j# 

siRNA-e^S(13)|B«^^&o 

(16) iM^y^^&rj^^y^#^^ 
n^-r^^-^ir^mmm^mui-^ t^h &5±ta cd 75s (15) o>«i,a» 

(17) (a)^^y^3t^, (b)iM^y^#e#tt^-ifj»fc^\ ivtw 
cip/Kip® e©f^ffl*ia*i-5H^*=— Ki-sat^&tKiip/Kip^T^y— s e 

(18) iWUVflS, &£f L^<OCDK4XttCDK6S:flH4'ft:L#S^^y lT?*>5±fB ( 

(19) ^-r^y^^, « ?Ligtf>iM ^y^D-e^5_biE (is) ie^<d-<^^- 0 

(20) iwy H&^te*-*— if ^ ^?y^Diz&mmb£tiz>-y-'(?v>fow&3c 

**-~i?-C*>5_hfE (17) ^rM (19) ©faftj^iBffctf)^*— «, 

(21) iT-^y ^#14^— if tfS, CDK4X{iCDK6-efc§_hfB (20) fEi&O^*— 

o 

(22) cip/Kip7r^y— s&^ffl«ria«-r5H^* s . cip/Kip^r^y-sa^^ 

Srfl£i-f^fflSrW't"5H J F't?*)«-hlB(17) 75^ (21) OfatLj^lBSfca)^*--. 

(23) Cip/Kip^r^y-S fi^^S^E-rf^fflSr^Ti-SH^d^ aW^v.ytf—g 
#/&H^-C&5_LfE (22) fB*0>^*- o 

(24) 3.tr^^-y^f— gflMfcHW* Cip/Kip^T^y-Se^^b#5F-^V^ 
^H^-efeS_h|B (23) fB*t<£>-<^— „ 



WO 2005/049822 



12 



PCT/JP2004/017274 



(26) cip/Kip^T^y-® fioM^pittsw, cip/Kip^r^y— a esr=«— k 

(27) cip/Kip^r^y-s a 0>jg£«:MF-r5«Bias, p27 Idpl «^^^j"rs#M^ 

jfesiRNA-CfcS (26) WMn^?*— o 

(28) ^^yva^^w^y^#tt^^-^«^(D^v^<^-^-^^# 

fT^^^=— ^S*SSE^J*#JP-rs^t*^*«JhlB (17) 7!?^ (27) <D{»!ti 

(29) _hfB (17) (28) ^tl^^Jl|E«<0^^-Sr^^*^«RJft*&a!ffl BH£ 

(30) >bmmm$. <ms, j^jfiLt£>frgm, 5ont'^ m±m^mm, mm 

(32) 'tm^m^^mi^^m^x^ox, ±m (29) ism^E^m^x^ 

(33) >t>mm&i>K foffimm^ ^sk^t^^ m^m^ms mm 
m>mm, 'm^x^^\>^xh^±m(s2mm(Dmm^mo 

[0033] *mx<Dijm:m^z>z.b\z.£o, ^mmmfDm^^n^cip/Kip^rvj—m^ 
<D{m%mwvx>bMMf&<DMm*i&m'tz>^bfrx%z> 0 hk, *mw\^m\ 

[0034] [|l|l]DlNLS^t^CDK4jt^T-^h7>'^^^3>'bfc^^»^^ftSp27 Kipl ® 
[|l|2]DlNLS^T^CDK4»^^^^>'^a:^v'3^Lfc>L^M^J^{C:*5(t6p27 Kip, ® 
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&<Dm& 0 LacZit^^- (_b^;Cont) XraDlNLSfc^XtTCDMst^ (TSt) & 

[|E|3]^i5M^*5it5p27 Kipl ® FBS$iJ^X«DlNLS+CDK4fiJ^ 
TO'CfjB3WJaSr, y°n^Ty— AP£*^J-efe57^v^^^(LC)-e*nfSU p27 Kipl 

[Elti'^^^aj^^^ft^?^ 1 ^ fitf^tf^Wk, FBS$lJ^X}*DlNLS + CDK4f IJ 
$tT<7>i>j&$aj§& (CM) X^^iP^^BJia (REF) <D*flJJ&f* ft^£fflV vCin vitro^-fc^ 

✓<^Kj&S, =L\f*?-l"{kiSthtz.v21* i * l m& (p27-GST-Ub)-C^ 0 
CIH5]>il^*IBJia^*3^'5Skp2M fiO^o FBSf lJ^tXfiDlNLS+CDK4$lJ^T^>'^ 

[®6]Skp2ite j F-<^#^m^J;Sp27 Kipl Sfi0^ 0 D1NLS, CDK4, &tfSkp2jtte 
T-^^^^lCh^^^^^v-a^U P 27 Kipl S SO^m^f^bfCo 
[®7]D1NLS, CDK4MtJ?^Skp2«^^^m$^'il^iaJ^^*3^p27 Kipl ® 
fiO^fc DlNLS+CDK4it^T- (_h© ;Cont) XteDlNLS+CDK4+Skp2iH£T- ( 

APi^ijTffes^^v'^y (lc) -e&ygufcm (Tl£) . 3^l£3felfc£.£fc^£<9p27 

[g|8]Skp2^^<D3^^J^m{-J: ; 5'i>l®^ilS^itm{J£jtSbmo LacZstfc^P (Cont) 
, DlNLS+CDK45l^T- > D1NLS + CDK4+Skp2itfc^ X{*Skp2at^^-0^^ 

[®9]p27 Kipl 31^T-#MWsiRNA^^^ 1 ^J;^p27 Klpl S&<D^, D1NLS, CDK4 
a^^tJ?p27 Wpl a^T-#mWsiRNAS:^M^aj^{-h7^7^^^3^L, P 27 Kipl ® 
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it^(Cont), DlNLS+CDK4it^, DlNLS + CDK4«^ + p27 Kipl it^# 
MtfjsiRNA, X tep27 Mp, 3tfc^-##|lftsiRNAtf> Z*^tfM&X-V<4^*foffi1®ffo 

m&<D^yh<DBmm%&mU Z<Dftmit&Wmist*o *:Sham$H;i*j-Lp<0.05 o # : 
DlNLS^^*j-bp<0.05 o 

mmemm&^yhfDfcm&m^K ^mm&^-^m^m^m.vt^ *:sham 

m^-MVp<0.05 o # :ContP^^fbp<0.05 o ^D1NLSS¥^*J-Lp<0.05 0 

mbfco # :Cont|^{C*J-Lp<0.05 o 

[0035] + : FBS^^J^r^nbTt, Xn&n<Dm&^T^/V^/V*&m%i£"£tiZ.b$:^ 
-To 

P 27:p27 Kipl Sfi«^i-o 

[0036] *mw<Dmm\z. &\ vr, &*£m^ w*m^ mm^m^xxfm.m^.DNA 

W^m(Ommmtmnmm^m\J^^> 0 ZtlblCfe, 0tj*.fif. Molecular Cloning: 
A Laboratory Manual W,"&fflL (Sambrook & Russelk Cold Spring Harbor Laboratory 
Press x 2001) ;Current Protocols in Molecular biology (AusubelfbHk John Wiley & 
Sons^ 1987) ;Methods in Enzymologyi/y — X (Academic Press) ;PCR Protocols: 
Methods in Molecular Biology (Bartlett & Striling$jj§ % Humana Press % 2003) ; Animal 
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Cell Culture: A Practical Approach S^3KR (MasterslfiL Oxford University Press, 
2000) ;Antiboides:A Laboratory Manual (Harlow*b& LaneHk Cold Spring Harbor 
Laboratory Press, 1987) &&M<OZ-to */c, &mmmz&^^X&m&tlZ>fflR&m^ 
, ^Jia^^^^^Ofc^(D|^^^^bM^Sigmatt^Aldrich|±, 
Invitrogen/GIBCC4±. Clontechtt, Stratagene*±^miKlt^^A^^'fE-e&6 

o 

[0037] (>bffimM<DMM) 

[oo38] fommmmmwm*<D^~j}~(Dftm-z. ^tM(D±^mx^^t^m 
^^mj^n-c*^ ^^{^ffl-r§^i:^-ct^ o ^iffggmx^MiNH 

I, ANP, GATA-4, Nkx2.5, MEF-2c#^^(f bti% 0 
[0039] fc^te. >il^Mlg*fflJ!aXfi^^aJ!S#M^J^--^--^m^. #^<D#?!fe 

rai^&v mm^mm^^v^—^mmRm (rt-pcr) 
—^^fmt^otz.^ &m<d^~- ^-sew^=-K-r^mRNA^j#i|ii N ^m, 
m^t^^m^hmm^^^m^m^m^^mnx^ ^mmmm 

% hn^^L ANP, GATA-4, Nkx2.5. MEF-2c)g SSCSr^— Ki-^^1S^J{» 
ftaXfoty, National Center for Biotechnology informationOv J ai>'^^^(GenBank) 
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[0040] mk. t£m^M&mbmQmz.&m£tiz>o bp*>* fommmK £ 

[oo4i] ^mwr-M^tstittfetz, mmMto<D>bffimMftfc^Tz>bffiMfa&WM 

tlX^ZilK Z.Z.X*ltt<Dttm&}t£Jj&kb^X, ChienO^&U^cD^^Chienb 
, J. Clin. Invest. 75:1770, 1985;Meidellib. Am. J. Physiol. 251:H1076, 1986; 
Tamamorfe, Am. J. Physiol. 275:H2036, 1998) £r#ff 5 C 

[0042] *fc, mm^mmmtLrX^ ^^m^mh-r. tfrmm^bftimm^xnbfr 

. mz&mm%&kL,xm<@.m$hx\,^^x s tr/K tym<Dmiwim&&v>m 
vmmM {Esmm ^m&zmmm (egj») , Am&mvmnm (mapo m<D 

, -rx^mm^y^h^-^miL^tix^, mn^*, mm^mnmm, mz. 

Manipulating the Mouse Embryo: A laboratory manual (Hoganblfik Cold Spring 
Harbor Laborayory Press, 1994) Embryonic Stem Cells (Turksen$RU Humana 
Press, 2002), &t^it^O##;£gfc (Matsui^ Cell 70:841, 1992;Shamblottb. 
Proc. Natl. Acad. Sci. USA 95:13726, 1998;^g#f^6,090,622-^;Jiang£>. 
Nature 418:41, 2002;S^^H01/11011-^)^#^-rS-^^J:i9, ZLtlb<Dg>m 

[0043] -ktc, tcm v ^z>z.k&x%z>mmm^ ±m<D3UKmh-r . Esmmtmisi 
Esmmmmmftmm mm ^-*-<D&&^Esmf&¥rm&}ftmfc*<D& 

£htettF?b~<? (teratoma) ^£tB^*9^**^J*IBfcVV>fc, ES'MM\m 
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^m&LMfa&5-T^is^i?ls^<DmM^famLX&btltc&Mfa(Shard& & Zahner 

, s^§B^02/05i980^-)-^, mmwfflmzcR3/4mfcxmm\^xmbtitcnm 

J3$(AbuljadayeU Curr. Med. Res. Opinion 19:355, 2003) N £b\Zfe$.fcft&'fflJ&\£ 
&te-f~Z>&ffl%&(L\lb. Nature Med.. Advance online publication ) ^<DESMS&tM 

[oo44] EsmmtmiskDj&m&mtsfo ^mi&, x^m^ms^x^\, ^mmx& 
m&^tcmmx&tu^ ^mm^mmco^m^m^^^t^x^ 0 ^.<Dm^m 

5,736,396-*§-;Pittenger£>, Science 284:143, 1999) -^CMGrM (Makinob. J. Clin. 
Invest. 103:697, 1999; §^^^01/048151^-) N jM^EfeJ3fcH-£Spoc#fflJ}& (® 
^F^M03/035382-^) &mf <b*U> 0 
[0045] *mW ^ &mm>b>bffi1®ti&%ftW:1rZ>mmmtVX^ >bWMM<Dft 

immizmisfcjjmxtbfr^ ^^-rnhm^^t^x^ mx.&Esmmzm^^ 
»a\ nmmmm. ^(hanging drop)mmm. 3z&mmt<D&mmm. mmmm 
^m^mmm, ^^n^vrmmmm^mf^t^x^ ^w-w^im 

aHj&^olv-Cte, m^Wk^mm^fhXm, mmm't. m%Ji£. Embryonic 
Stem Cells (Turksenli, Humana Press, 2002) (D#7fe###^-^ N MWL<D^^XlBk 
(Klugk, J. Clin. Invest. 98:216, 1996;Wobus£>> J. Mol. Cell. Cardiol. 29:1525, 
1997;Kehat£b, J. Clin. Invest. 108:407, 2001 ;Chunhuib> Circ. Res. 91:508, 2002; 
Takahashi^. Circulation 107:1912, 2003;Field£>. ^S^1^6,015,671#;Chunhui 
<b. H^^^03/06950-^)^#^-r5^^^x^S o 

[0046] (^mm^mm^^m) 

afet/^cip/Kip® &<Dm^mm. mz&mmir%^b&¥?mt-fz>>bffim 
mnmmmx&Zo ^mmmtvx^ ±.m<Dm<o. ±^mm^mm9Dm^<o 
m* (o^m^<o^m^t^mmm, x^ti^mm^mm^wrxis 0 mm 



WO 2005/049822 18 PCT/JP2004/0 17274 

[0047] ^^^RxicDK^mmmKmARx^yx^mm^^tcib<D, mh»m^ 
#¥FWxm5mm)$:mfz>^b&x%z> 0 m-h. iM^y^Di^NLs^fwaut 
* ^mmm^m^^^m^k^^bizx^o. iM^y^Di® eMu?^cDK4®s 
m&<£-rr^-e#3 0 j&js, ±m<D<wmMmmRx^m^mm.^tix^^^m-i, 

*ttimwmWKi><£titiZ>h<Dbirz> 0 
[0048] ^isi^iiife^&vvc, f-^y^t^CDK^^^^^^A^t^/Xf*^^ 

Ttzxm^ ±mDNLs/cDKmbmm<v^%m%n%jjmx&tv^ m^n^ 

[0049] — CDKirLTfix Dm^?V>fc£^Xi£mk£tlZ>h(DX3btli-£&<, CDK4 

^-^-^^vvrfijjB nsmx-httfr, mm^xtbtitf. t&mwF??^- 

[0050] v4?})^AxFCDK&<bffimmKmAirzj7mbvx\^ m^mxm^mmm^ 
^mh^imxh^K mA®m(Dm&frbmte?mAm&m^^bAm&^\ x 

\^n^^b^m^.^\ *:(Dtz&><Dj5mbvxtt^ m^nzmfev^^K ± 
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h<Dmtett£vm££tiit2n<ow e x iP^iwy^&u^cDKte^ji&jcftTi^ 

nucleoprotein)(DNLS-efc?>(Davyb, Cell 40:667, 1985) 0 %$r.<Dffli^ ^St£T5; 

sm^^^z^x-m, ^j^l{^sv4o t mm<DNLsmm( 

N-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-C ;IB^IJ#-^1) fiWtf htl%> (Kalderon£>. 
Nature 311:33, 1984) „ m=(DMfe. Mg&Y^SWt&ffilOT^/Wt&mXX??** 
-Sr^o-Ct ^^X, Bipartite^^ONLS^I^^tb^CO-^fe^ (Robbins£>. 
Cell 64:615, 1991) c ^^^<D^J£^*5V>TfflV^NLSfi_h|S3S<^iftb-et^<, 

-tzmti. &£xmjsmmm&*<DA¥-mm<D&M&&<DWL&i>^ sv4o -mm 

<DNLSnm<D®imi!)mmX3bZ)o MtU*. SV40 TfciM^NLSgB^J^tf^^K 
pEF/myc/nuc/5^ x Invitrogen^t^^^rfflS^tLTV ^<5 C 
[0051] t-*5V Cip/Kip^r^y— Sc & fctt* — «<B JCgtfWII&^V 

»!<DiltTSrA{-Pfi5i-5CDKPB.*H^Olo(D7T5y— «t5-l0iet 

p-efc«9, P 2i dp \ P 27 Kip \ &t* P 57 , *V>3«©#^«r£i?o ci P /Ki P ^T?y-® 

ffi*<W^y^-CDK^-£*ft\ ^!)^{»'f^y>'D-CDK4/CDK6 > if^yVA/E- 
CDK2^©«|g^Pl*t"5^^^fettrv^(|»|fti:L'rSherr& Roberts, Genes 
Dev. 9:1149, 1995£#J$) 0 
[0052] Cip/Kip^T^y— ® &<£>*T*t>, #fcp27 Wpl tt, ^^«HB^^{C^(CB|-r-5«?«f 
^Jife^TV^o p27 Kipl « > TGF-i8»^j:^»j^^^#Jhbfc^iaj^(vl*5V>T 
, ^^y>'E^DK2lS^^^i- ; 5H^^U-CS|?]^|^^$4x(Koif Cell 

66:1217, 1991) ^ GiMfe±imfr%&<Dmmmmmnm*xh%zbtf'£&xh% 

o fclfctf, (#fL»)^i«^4ott§p27 Kipl saoj 1 §pJ^m«. Gl»IK:43»t«3»liaM»l 

Wit^M^iT^ (Polyakk, Cell 79:59, 1994;Toyoshima & Hunter Cell 78:67, 1994) 
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P 27 Kipl ^M^^#JSrfioTV^^^^$tlfc(Noursee3. Nature 372:570, 1994) 0 

zt<D'&<Dm%\z-£o^ P 2i cipl ^.u?p57 ,dp2 {ip27 Kipl ^j;<^7t«5t, mife&m^vkz^ 

ir^t^mb^K^thX^X^^iMoinprizeb. J. Neurooncol. 51:205, 2001; 
Conquered Trends. Cell Biol. 13:65, 2003) 0 ^X, #^P&^LfcfE*^&imfc£ 
, UT. Cip/Kip(7T5y-)® fittt, P 21 dp \ P 27 Kip \ / S.T^p57 kip2 (D3S. «fc<9£?l§:L< 

}*p27 Kipl ^it5fei-^t>(D^-r^o 

[0053] *»W(OKafcKi*5v vr, cip/Kip^r^y— « e©aii6^ft#«ria*-f s^&tt, 

[0054] a^fy|tit©Ii» tf CSf|C#fttS#y^KTfc!9 , Cip/Kip^T 

(ClJ:oT^fii5$tl/TV^(Paganob> Science 269:682, 1995;Maki & Howley, Mol. 
Cell Biol. 17:355, 1997;Uranot> > J. Biol. Chem. 274:12197, 1999) 0 Wh. =^f^ 

^mmmm (ed . ^^^m^mm (E2) xtf^w^ • tf (E3) ©i 

|g^|ft#^J;o-C. ^y^-f^^^Cip/KipS S^**»^(^^^b) bfc 
^> ^^6*J{C26S7 B nxTy— -M^^^So ^(Dtclb, Cip/Kipg & O^-tf 

fcfcfcWS8-e*>5o 'WMJ&^Ai-5^®£LTte\ Cip/KipS&tf^tf^V 

fc&vzirftm$:m^x^ti\z&<, ffcft&jtcmm^m&, -<^h\ 
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[0055] atr^r^. JJtf—fef fcbTtt, APC/dS^^VBCm-^^. SCFlSl^ 

5£fcf*Nedd4, Ufd4, Rad5, Radl8, Parking, #:#<O#^l#Sft]£>*VtV^ 0 £fc 
, SCFlS^ft^te. Mf&m+kVX'g&F-^yfxm&nmWZ.XV)^ SCF BTtC \ SCF 
Cdc \ SCF" 6 ' 30 . SCF Grf ^<^m^ffiig^#£LTV^(Pattonib, Trends Genet. 
14:236, 1998;Jackson & Eldridge, Mol. Cell 9:923, 2002) o Cip/Kip® fi <D=^f^ 

>m^m*ir%^*^-])tf—-&m&m tvxn, scF skp2 txisn^h(D^^ 

;J"U£P£/t£*Vf\ Cip/KipS J-f^Wb^ffit-^ffl^bTV >s^.tr^^v« V 

tf-n-vhtii^ ^<DMf$mtt^~\?i-zmfcn®.mx^% 0 scF skp2 £«j&i-5 

^®fi^^y^-lf=¥^^^#*P$^vli:^^a^-cv^(Carranoe>, Nature Cell 
Biol. 1:193, 1999;Tsvetkov*b, Curr. Biol. 9:661, 1999;Bornstein£>. J. Biol. Chem. 
278:26752, 2003;Kamuraf>, Proc. Natl. Acad. Sci. USA 100:10231, 2003) o ^(Dtz. 

&mm<Dmi&fc&ti'9, ^mmm^mAir^mBm.x^ sk P 2se&= 
-K-rsiUST- (Kir. skp?Ate^b%Ffz>z.tfrh%) <D®.m&%-mxhz> 0 

[0056] Skp23HS^te, HE^fcMZhang^ Cell. 82:915, 1995) % -^^(Nakayamab, 

EMBO J. 19:2069, 2000; rplUb. #^2001-224380^^) . 7vh^<DW}%0Xmffi. 

(Dte&CDDNA?*— *^<— *fcm^X%\m~*SiBX&% (tbSkp2:U3376K AY029177; 
^r«>^Skp2:AF083215, BC003468) o ^(DfzJsb, ^M^XhfrL^ Skp2iHST-^# 

\z£k>, skp2mmttmn-&mirz>z.b&-Bsmx&z> 0 ^mm<Dmm^m^skp2 
[0057] ^m<D%m\^\ v-c fo%&mmcmAirzm.m*tvx\-z. sk P 2»^ 

(DZ+tzh-r , Sk P 2i:lll^. Cip/Kipm&<D^}?*^ZsfcRXf/XfefrM&femirZ 

m^^-^-r^mu^- (wr, ci P /Ki P s &<DftMi&mmm*tm&) xfrtut®. 
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<Dmmmm-ife&%mbnx.t>tix\< ^wD-4oy tr— Kmcn-v^ • y^ -vz°—ht 
mttiz* 1 ?— ?mi&v>T^;mmm\z.ttvx, 8o%^_h, £«90*l<«9o%£*_L0> 

[0058] *fc. Qp/Kipfi & <©^lf*^fbfc!W#l^<«>, p27 Kipl S 6 

l^dFL^^Sfi-Cfe5Nucleoporin50(Nup50, NPAP60, pl63^t>!5J$tt5) (Buergin^ 
, ^M#l*r^926,236-S§-;Mueller£>, EMBO J. 19:2168, 2000;Smitherman£>. Mol. 
Cell. Biol. 20:5631, 2000;Buergin£>, 3RIS#fr^6,265,562-*§-) ^ x Cop9v^-7-ny 
— A<D#^H^fc5Jabl/CSN5(Tomoda^ J. Biol. Chem. 277:2302, 2002) 

m^tiX^^o *fc. p27 Kipl «io{i<^-fey^a»^y^>ft:$tt5^, m^nhy> 
-efc5CRMi£#§^u m^W<t\^ftMtsihZ>^bi)mhfrX\ ^ (ishida 

£> % J. Biol. Chem. 277:14355, 2002;Connor£>, Mol. Biol. Cell 14:201, 2003) ^\ ^ 
^SeO10^-fey>-aSSr#M^^y^^bi-§^^^b-C, KIS(Kinase interacting 
stathmin)^|H^fi / x*3«9(Boehm^, EMBO J. 21:3390, 2002) , £0>KIS&a— Ki" 

VNTfiCip/Kip^r^y— S &©5H?*flH- S #JT% ±SEH^Xtt^»H^^S 

[0059] _hfBtf>M<9, *BM«rHJgi-5fcfe<D0jg^&O— 0tJte, lM^yX&.tK:DK<7> 
^*>^^>^<^-^^NLS§r#*Pbfcit^^, HK^ _LfECip/Kip®&<D#ft? 

i&mmtett. >k>i&mmzm>Au 3m&*£z>z.b*mmbux^z> 0 m^<n, r. 
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LTfi. SV (Simian virus) 40 iM/^^lMM^n^/V^Cytomegaro virus ;CMV) 
^ 7^^®^/^ (Rous sarcoma virus) ^Ci^/V^^S^i-^^n^e—^—-^, 
/3 -7^fy-7 ( n ; e^- > EF (elongation factor) 1 a • ~^fxx^ — — 4§ifi2$\rft£>tl& 

CAGT'n-t— (Niwat^ Gene 108:193, 1991)}*, #tC#f5g-efc6 0 
[0060] JW<0lSJfc«HIBfc:*5VvT\ Jtte^Ote^'IS^fcfe^ffi't-ST'n^— 

i^jBrWaW^^^iUCLeefe* J. Biol. Chem. 267:15876, 1992) -^t*^ 
yli^n^-;?-, lHtt-6jS#MW'L#T^^MSfif (cardiac ankyrin 
repeat protein : CARP) T/n-^ — ^ — (Cuofc^ Development 126:4223, 1999 ;S^^ 
B§^O00/l582l^)&a|£tf5££:tfST*£5„ rti^p*- 0>i6SE?!l«\ 

[0061] *«Wt!:*5V^tt, -hlBCip/Kip7T5y-SS^^»-f-^^^«9{^ ^ 
ttS&^-^55t^©^(mRNA©4E^)Sr«lffi!|-rs^«fe, Xtt^ Kitted 

=-K«3t^T- oar* cip/Kips aat^^-t-s) xr*^® & o&m&mm 

tt2'-7/V^n«7y^^b<«2'-7/^nix^^^^g^Lfc^-y^^^TO 
[0062] # g 6Wc#> fcf IJffl •C#5^-y=?^^bT« > T^-fe^DNA^y aK-if 



WO 2005/049822 



24 



PCT/JP2004/017274 



&^1-5RNA£=t— K-T5DNA, ^WDNA^<k^fc6/^ ftift, ^SP(RNA£r 
fflV>fcRNA^P#(RNA interference ;J^T. RNAi) }fe«37:£*Lfc 0 RNAi£te\ m&) 
«^^^IWl-^L<«mMbfc@B^J^i-^n^RNA%^^rt^^A«^^ 

RNAi^^MW^»^™$lJ#fe^b•rflJffli-So^HlliT^^#x.e>t^TV^^^ 

„ RNAiO^Pfljg^^foSMV^Zl^ilRNACshort/small interfering RNA; siRNA<b$F£ 
(Hammond??, Nat. Rev. Genet. 2:110, 2001 :Elbashir£> N Nature 411-494, 2002) o 

siRNA^w-rsi^ ^mc^t^^^sa-ov^ra:, mwtsD^wm. mxjf. 

, RNA Interference (RNAi): The Nuts & Bolts of siRNA Technology (EngelkeH, 
DNA Press, 2004)-^RNA Interference, Editing, and Modification; Methods and 
Protocols (GottHk Humana Press, 2OO4)^&0MirZ>Z.bfi>X%Z> o 

[0063] siRNAn-^m^^y-^mmRmiPCRmxmt^m^mm^M'r 
z>z.kfcx»%% 0 siRNA(D&m*mm¥?mzfc&T%^b&frbnx$5<o. ci P /Ki P ^ 
&j»s^;i#jw<£siRNAte, mmmB^mm^-mm, ^mxttn^K^ 

+<Di&mmmm mi*. i?~>/<^?m<n&&<DDNA7*~-?-<--xic& v ^xmm rt 

mxh<0. ^JfctffcR^;*, ^^h<D P 27 KiP1 jt^^(D#^, ^ti^etir^^m^: 
U10906, U10440. D83792^bTS^ttTV^ 0 £9^J|t:l&&siRNA£I3:§r1- 
Z>tctb<Djj$: J $>7'zisf7J±j)mWc. ^£*VCV^(Chalk^ Biochem. Biophys. Res. 
Commun. 319:264, 2004; Ui-Teitb, Nucl. Acids Res. 32:936, 2004: Reynolds^, 
Nat. Biotechnol. 22:326, 2004) o ^(Dfcib, ^m^Xhtlft, p27 KiP1 jtfcT-^ 
Cip/Kip®fi^^^^^siRNA^®l-^-t-§Ci!/55pItgT^S„ 
[0064] ±|EO^^{^$tb/csiRNA^y^^X^^O^^#:O^T^ffl-rSi^ 

^tz^xmrn-r^t^m^^^o RUAm^^—tvx^ S iRNA^mu#s 
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LV\ itbbO^n^— RTIg/jlsiRNAlS^^^— tt, Ambiontt^ 
Invitrogervft, TAKARA BIO*± v iGENEf±^fb^A"^i£-e;$>5 0 
[0065] JilEOjt^Xftit^^^^— <^^AOfcfe0^fei:LTf*, ^ai©^«fe^*r 

•r^m. Rm^h^94/^ J ¥77/94/^m(D94/^^<99—K @ #J<DitfcT- 

[0066] iJmVI^^*— W\ 7*7/94 As** 77/WW94/V7, (AAV) , 

—T^/i^ ^!7hy7Ks/^;*<M/K*. SV40£ft^£1-£^^!MA'^t-ft5fe-r 
Z>'<#9~- tWmZti&&* #*L<tt, 77/94 As7>.s<99 — -^AAV^^^ — ^ HVJ 

^^AU^a^^^iSlu^/^mSrfi^-ir^-etSo r^bo^/v*^*— icj; 
sat^^Att, *^lb^O*IBj^^ite^^#Ai-S^^^^O— o-C 

fe<9, *^_h, i-^r<©«mwfch»iia&^<(z>*fchj!WJte^^Ai-5^*t«ffl 

jja<Dj;5^DNA^^J^^^i$^v^J^^1>^j^^<3t^^-^A36S-e#5 
o ^^^#<(D«mm^DNA(X«RNA)03t°-^1t#:g:it^^)-^^^, z* 
AS^ite^tt— ^W»!iiSS^/H^38m-t"So 77/94 fV^<99 — "^HVJ^^ 

?—m<DM&. mn, dna/rna^j^®^^^?), ^t^afefts^htfcv^ * 
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[0067] -^mm<D^^^m(Di^t^xm^^n^Try^^^^-i^ tM&ji 
^mzmms&xittmM&m^tistzfa mm&x.&m* ^ttrn (Miyake^. Pr OC . 

Natl. Acad. Sci. USA 93:1320, 1996) ^\ $SW<£in vitro^-f^— ->s^iZ£Z>jjW:( 
Mizuguchib, Hum. Gene Ther. 9:2577, 1998) K£<0WWk-f : 5Z.b&X$Z> o 7"? Sty 

-ry^^-^DNA^yA5:^ri-5DNA^/^(D— ^x$>v,m>&<m2z£tix 
s^as-et, ty-c^n^mcmm^im^R^ir-t^ mkb^^DNA^ 

m,^^t^x^ 0 

[0068] 7fyw;^^^-itm©w^^-©iE, mm^mm^mmm 

tcPL-C, UlifcgiS, nm<D0^Wm&0mirZ>Z.htfX%Z> o MX-tf. Gene 
Therapy Protocols: Methods in Molecular Medicine (Robbins$BU Humana Press % 
1997) % Gene Transfer in Cardiovascular System: Experimental Approaches & 
Therapeutic Implications (MarchHk Kluwer Academic Publishers^ 1997) x 
Adenoviral Vectors for Gene Therapy (Curiel & Douglas$fiL Academic Press ^ 2002) 

^tlXteV, ^^^^^^W^-^^:^^±^ff^|gU-rv^§Adenovirus Expression 
Vector Kit (#6170) i>\ ^K^ifc^lJffl njmXlb*), ^m^h^mm^^3 
#J£$6^bTV^(Nakayamaib. EMBO J. 19:2069, 2000;Sfj®O#fF^Ci^l^TJ ? # 
#fF^5#M)o 

[0069] izm n-ci*. -y--(?v^i&fc*bcDKm.m+. ±iBcip/Kip® &<d& 
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b<}*100ii@^(moi= 100)lcf||gb*:±-eiaSife§*Sr.i:dSM*UV\ •MA' 

[0070] ^^<DglJ(D^^b-C, (DiWy^itte^ (2)CDK5t^. (3)Cip/Kip® 
6 (D^teitit^XttCip/Kip:7r5y — 3 & ©jgdfc&l&S-r&KIl (3g=L< tt-t 

}*cip/Kip® &(Dmm&mftm&^&k&wm&mm~$-z>zkhx$z> 0 ^<ow& 
[0071] Gt^^ifefcu-raauB) 

[0072] |S^m^(D^^#^|^^$w,«ffl^^(ci^»j^i-6r^^-c#§ 0 



WO 2005/049822 



28 



PCT/JP2004/017274 



^mn, wan. mvt. Rxm^m^^^mz-jt^xm^: 

-*smx&z> 0 -mma-i. mximmtdoi-im^^coDNAmt^xi.o ng/k g — 
1.0 g /kg@s<£>tsffl-e&i9> fr?-L,<mo» g/kg-ioo mg/kg©af©«fiffl"e*>5„ x 

tiGf*> 0*b<f*lO 7 — 10 13 pfii/mL. Hf-£?*lXtel0 9 — 10 12 pfu/mL-C*>5r.^^M* 

[0073] ^w^E^m^fi, ^ricate^m^^^— ^^^^tt^^— -CfcS 

MtfafflkLXfe^ N-[2,3-(dioleyloxy)propyl]-N,N,N-trimethylammonium chloride ( 
DOTMA) ^dioleoylphosphatidylethanolamine (DOPE) ftif Sr^tf #«E>£fU/ 

Banerjee^ J. Biomater. Appl. 16:3, 2001 ;Maurer^K Expert Opin. Biol. Ther. 1:923, 

2001) o *fc, Hvjs^ogfe^^tt^^^-^^^oBsls^^^^/^y^y 

— A^V^fc^jfe, V^^5HVJ-y^y— i^(Yonemitsuib* Int. J. Oncol. 12:1277, 
1998;Kanedab, Mol. Med. Today 5:298, 1999)t>W^t|-efe6o 

[0074] _h!B<D5t^|gm^^— Xf«ntr^tfE^m^«^ iMIf©«© 
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<DmA&>MKmmx%z>tc#>&~£v\<^, z.<dm&. mfc^zm^w—jutt 
ti$r£t?mm®-}$.V!)te, 5h*wftiz.&Au ih.m&frLx>bffimmzmx£irz > ~bi> 
xzzu >bi&mftimmniA^x>bffimfchmMi$&%^kh^mxhz> 0 
#T-T^%m^^tcftm&)^ffi^m^ ^^mx^xm, mmmmtL-x 

.> ^llxJi, Gene Transfer in Cardiovascular System: Experimental Approaches & 
Therapeutic Implications (MarchUlk Kluwer Academic Publishers,, 1997) J ^ 3 , Vascular 
Surgery H£5JK (Rutherford, W.B. Saunders, 2000) , Textbook of Interventional 
Cardiology H4j&(Topol $g, W.B. Saunders, 2002)^<D$c#£#tf Z>Z.b&X%% 0 

±mcOjjfe&M1M-t-Z)tc#)fcm^^jJ7'— Boston Scientificth- 1 ^ 
Edwards Lifesciences Corporation1±^/0^|^Ai~&^£/^'"C# ; 5o 

[0075] (*&m(Dxmz£ymM£tt>bffimffo<Dmm) 

z.b&x%z> 0 ^(Dm^xmbtitcfoffimmzuT. ^mm^xmm^thtc^m 
mmbm& 0 

[oo76] 'bmmm^mm^mn, ^^otv ^mm^mmm^mx^fi^ >-r*vb 

tc&m^mm>btz£zmjfaftmm&mf%zb&x$z> 0 %i<D,mmmm%\ 
mbL-xi^ m^<>x^mmmy—^b^m^x^Esm^(Dwmm(Dm^K 

^m*hb\z>bWMfa*mum^&irttmfrmi r bnz> 0 Fieid&j;^ 
&mm$z%-bte, a m&rts^smzftt— t—nmrnTxtt^^-y (G4is) m 
fflkmtt&m\Mz>m.&tt'tyh&. ^^EsmmmA-r^b^^, ^<des 
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xmwiztitcmm^ 99%u±<vmmx>bffimmx&z>z.b&m^x^% (*h# 

§^^6,015,671-^-^. Clin. Invest. 98:216, 1996) 0 

[0077] *mw<Dtt%\<DMm£^x^ ^mmz.x'ommtstiti'bffimm^ &wkmm 

m*?})—^y(Dtitbi^mx&z> 0 
[0078] *w—->nzwf%mkmwtL,x^ mmmzm\\x%%h<Dx&ft\-£wm 
^t^-r. mz.\*. w^WL&m, wmc&m. mmc&m. is 

jukt, MArx* mm, mmmmm. n±vammmt£zt>*mtfbti 

xmmmmMttxmftz&mfbtiZa 
[0079] wkton<Dm&Yt. foffimmmmnwmxtemftfzmk&mfeirzzkxftfto 

mm*. mw*tom&mzfd:z>£5Kmm-7u~hte&mu skm^^^mmx 
mmirzbMmmTtfh—^x)&mmirZ)-ttfx^z>&, torn, mmm^m. 
mn%)%i&tpiz.mi)uu >bwmm<D^mxittt:m&mfe-ftii~£&\<\ ^mm 
mco^M^xn^tz^com^mt^xu, bv^y/v—m^m^m^^* 

<Dm^&mmtL.ttm&m^x-b&\<\ ^m^^^mmi^tc^ym, sigma 

tt^Clonetechtt, Promega*±3£ x &<<D*— J:«9^^^=XA^IJfflbfc^h 

^mmwwfrm&mirztztb. mx.^wsmm. soit^*^ 
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[0081] *fc, *mwiz£vmm£Mz>bffimm^ >bffin&xte>bmM&mmm<D®w. 
ikt^^, m*m>mm, mmm^mm. ^mm, m&>b*&£b*&m? z^t 

m<D m^nm^m^tch(D „ &>3 v >^^s^l< ^#®cd,l^^^>— h (shimizu 

Circ. Res. 90:e40, 2002) ^PXUbbtf)^ ^<D#&^^Ot><^^fflV^i£ 

[0082] ±m<D&mm>bWfflifozmmi®mz&mi-zjjmbvx^ mmu 

^^xmM'tm^Air^m. >Lm<D-n&KmmmM^x&w.-rz>jjm, £<b 

\zn^T-T/^m^^tcmskWm^m^X^mir^mm(Murryh, Cold Spring 
Harb. Symp. Quant. Biol. 67:519, 2002;Menasche > Ann. Thorac. Surg. 75:S20, 
2003;Dowell£>, Cardiovasc. Res. 58:336, 2003) &&tf b*hZ>&, #{^;ft,3:PS^L 

taw z.<dwk&8s\zj&* m^tm^bm^vt^mm^^mmmm<D^m^ 

mttZb. %t>&X&\,^mift&&^1rZb*m&&thX\^(Menasche, Ann. 
Thorac. Surg. 75:S20, 2003 ;Reffelmannb, Heart Fail. Rev. 8:201, 2003) o ES&WJJS 

mm<t>fommm*s m^tMmm(D^mmmb^iz>it>xx<mcBm^^x\^ ( 

Maltsev^ Mech. Dev. 44:41, 1993;Circ. Res. 75:233, 1994) 0 *7t, M$k\Z-ESjffl%& 

^(D^mmm^w-'tmmmvtm^mmmx^ ^^m^rnvtcmb 
mzmttttw m^>xm^^m^^ir^bhmm^tix^(Kiugh, j. ciin. 

Invest. 98:216, 1996) 0 %:<Dtz#>^ LWmU<om^^^m^\^^^^(n>^ 

[oo83] j^t\ mmm%mfx*mm&£*)M!fcmmwirz>j>K ^r^mmmn^mm 
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[0084] mmm 1 : m.mx.T'rv^^cDmm 

Dl (DlNLS)itfc^ XmkprM^^^T^y^^^^-^ 
Ty^^/^i^M^yb (Adenovirus Expression Vector Kit^^^W^^fflVvrfE 

[0085] gp*>, CDK4it^T-^tfT5 i V^-r/V^-<^^— , Ad-CDK4tf>#-a\ 

pCMV-CDK4 (Sander van den Heuveli#± [Massachusetts General Hospital Cancer 
Center;^S] <£«9A#; van den Heuvel^ Science 262:2050, 1993) ZBamHlXtyWi 
•T^t^X^^CDKA cDNA8ffK-^Mb, ^<D«^rT4 DNA " if & 

fclfEV\ 3^^KpAxCAwt(DSwalgP{4^^fAbT^^?KpAd-CDK4^ML7cio ^cV^ 
T£0>=J*SK£, thT^V^/V^SM^yyADNA^S^-r^^JIS^^^fa^r^. 
DNA-TPC ^/V^^K^^l^*) t^MYWM. WI^S^^293«^^ 
^^^a^iirS^KlJ;^ m^T-rV^-f/K*. Ad-CDK4£fi^Lfc„ 
[0086] DlNLSa&^Sr^tf^^m^ pRSV-cyclinDl (Matsushime^ Cell 65:701, 
1991) teMO^tyX-y-^fV^Dl cDNA^Wti:, pEF/myc/nuc(Invitrogen) &$£(D 
NLS^ig^LTfitfgUto IP^s ^7^5bW/myc/nuc^^JM*NcoI^.tJ?XhoIT- 

mm^xuLsmm^um-fDDNAm^mm^tcom^y^^ 

P RSV-cyclinDl^r$lJPS^^NcoIt?§]»rL, lM^y^DlIE^J£^tp|?r<DDNA$r>T- 
SrfMKiUfco ^^^KpRSV-cyclinDl^iSM^L-CWT^2am(^7 P 7-|'^— 
£ffiV^PCR£?TV\ i^-T^y^Dl cDNA<DC^«'fIIJ^=3— Kt^lHODNAlf^ 

[0087] 5-^9-^^— : 5-ACCCTCCATGGTAGCTGCTGGGA 3' (IE^lJ#-^-2) 

Z'-Zf?^— : 5-TGATCTCGAGGTCGATGTCCACATCTCGCACGT-3' (WM 
#-5§-3) 

[0088] ^ftfe03ffiM<£DNAKJr/t£rT4 DNA y#— i? V >-Cjg^L, -^?*lM^y ^Dl 
cDNA(DC^«{RiU-SV40 Large T^M ft ^<^#fT^-?vHNLS) £1frlSL--t3[eJ 
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&U*SmaI-Ci2W tHUcDNA$T JifE^ll^^j^KpAxCAwtcDSwal^^Jf 

al, ^^>3^K(pAd-DiNLs) t^mmmmtmm^DNA-TPc^dsmmizih^^ 

7x^ 3 yU, W8k7CT<TSt74;^, Ad-D lNLS&f^S^L-fCo 
[0089] Skp2£-^t?T7 : V'M/K*-~^— Ad-Skp2«. ^^Skp2 cDNA£S^fEMUfco 
-^•>^Skp2 cDNAfi, GenBanM^^tvCV^^^^EST (expressed sequence 
tag) ^n—V (Accession No. AA511897)^n— :/£LT, ^^mB:cDNA^y'y 
V— (Stratagene)d^#^lLfc(^UJb, #H2001-224380-^*BS0 o gp^. _b|B 
EST^n-^^SHC^V ^F^ff^n-^tf^U cDNA9-r^y— 

LfciL 0.1%(OSDS^Wi-^M»^fflV^T68r-ei5fe^Lfc o nhfotz.Wi'&W— 
V£rpBluescript SK(Stratagene)7 P 7^K{Cih^!;— ^:<D^Kffi^JO^: 
^^rtroTio rO#^bT^:S$tLfc-r^Skp2 cDNAOiM@a?Ute, 
GenBank(C^^^r^.-efc^> (Accession No. AF083215) (Nakayama£> % EMBO J. 
19:2069, 2000; ^Oib, #^2OOl-22438O^-0J^a#) o ±|B^^Skp2 cDNA£#|M 
^LT N ^T^2am^^-T^— &fflVNTPCR£=fTV\ N^dFlag^IB^K 
N-Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-C ;ia^'J#^-4) £^Lfc-^;*Skp2 cDNA 
BfT^DaSSJUhfL pcDNA-3-^*— (Invitrogen) (DXhoIgP^^if AL, 
pcDNA3-Flag-Skp2-<^— SrffagiUfco 
[0090] 5'-^^—: 

5-ATACTCGAGGCCACCATGGACTACAAGGACGACGATGACAAGCATAGGA 
AGCACCTTCAGGAGATT-3' (SE^J#-^5) 
3-^7^^— : 5 '-ATACTCGAGTCATAGACAACTGGGCTTTTGCAG-3 ' (IB^IJ 

[0091] #C^pcDNA3-Flag-Skp2'<^— £XhoITi^®rLT#fcSkp2 cDNA^tf 

±ISi:IWI^^3^5KpAxCAwtOSwaIf|5{4^AL, i(D=>^Ki:, thT^/^-T/^ 
5M^y/i^DNA^fe^i-^^JRB^^Ma^r^DNA-TPC(^— ^^/V^^K^^ 

^W^*) t^thMWI^S^^293^Jia^h7>'^^^3^-g:6rt^«t0. & 
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[0092] ±^<DXmX"fcW^tcm<Dm&7tT7 1 VV4/l'X (Ad-CDK4, Ad-D1NLS, RXf 
Ad-Skp2)fi > CAG^n^-^- (CMVxy^yf-, hi) j3 -T^^y-ya^- 

[0093] ^-m^x.^-r/^(-oV>T, i«^;ffi^/V^(0[eliR^tTofc„ _LIE 

(D3®(D=3^5K(pAd-CDK4, pAd-DlNLS&t5pAd-Skp2)#4/z g£r, JifEifca^^X. 
T^V^/^^^h{C^#<D^J(5S^mMS^^DNA-TPC 2.5 M l^M^U. 
tb^^xV^v-3.(li:^60mm)-e^Ufc293^9J^^ N FuGENE™6 Transfection 
Reagent (Roche) V ^fcVtfy^i/s^mzXVhy^^^ya^&ff^tlo S 0 

^lt, msMmzmmm., is>i>#ift(5ooo rpm, 5 ftm)^xmwi,ti±.m*. 
vtc^^cDmmm^mmmmm^-^K^x^ w&MM&6\mmteu m 

>k#|tt(5000 rpm, 5 frWl) L,X\m$Llsti±m% . 2^^^WttVX-8<fCXmf\^ 

tc 0 z.(D2$&j^wl 15^ ^—-y^-hvtimmm??^ (25 cm 2 ) \zmm 
Lfc293«^^$it, 3—4 0 m^uu^wm\.tzjy^;v(D^mm^UMm^m 
m?-=L--7\m\^x^ w^mmi^z.nmmmy^-^-xmm^x^;v^mm 

&£tc 0 M'bftMiZOOO rpm, lOftm. 4<C) l/C[HllfcUc:_L?i^ 3#C?-f7l^££L 

(75 cm 2 ) Ki#^Lfc293;»^^$i2:, 3-4 0 ^cMtfS^Lfc'iWW)^ 

T^/^^^-frfCo il^#8t(3000 rpm, 105>^> 4<C) LT[e!l&Lfc:_h^£, 4 
&^/l^»UT-80^##Lfc o i©4|kW^W^«li, 293&BJlS£rfflV> 
T^-^-T^^J^SU^^ Vvf*v£>3fK10 9 — 10 u pfu/mLO^ISrt 
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T\ $t%k£M&. (multiplicity of infection ; moi) X^t£rt~Z>o BP*> % liOffflti&KlB 

<D^/u*mT&m%k£ittcM&%:. moi= ltm-to 

[0094] C^»!|2:DNLS/CDK^Sb7t^^J}a^*5TOp27 Kipl ®fi®(D#^] 

£^2~4 0 g <D9s* (Sprague-Dawley3R)*»fe'C?)Hi*Wia*^KU =»— /Hi 
S^Ifi^'i>£ltt^J;oT^^ J. Physiol. 

275:H2036, 1998) 0 w<D«t5^LT#fettfc«<^95%^±«. ^/W=»^T*T^ 

'bffifflMfttt. 5%WJ^jflL^(FBS;Flow Laboratories) «rj^UbY— ^/Hft/J\» 
*fi(Flow Laboratories) t-ll^^i^ffi^Vs/^^WU &Hfe#:MV3r3.'<— 

U j£f-24Pf IW^W^ HM^Jl-eMLfcm^^^^-r/^Ad-DlNLS (moi = 
10— 100) / S.T^Ad-CDK4(moi = 100) Srigi&KlSfeODU 48Rf P^i^U^o SIT. Ufr 
^^^/^Ad-DlNLS^t5Ad-CDK4^i^MJ^(31^-^A(h^^^^^v'3^ 

DlNLS + CDK4j|iiJ$L XttDlNI^ + CDK4&«fcPf ^WSfc5 0 fcrflatUT, 9s* 
H#t»J^*t?fc5REF52»£ffi V NT H^O^mSrfT ofc 0 
[0095] *-*\ DlNLS&TJ ? CDK43t^Sr*Ab^:^IK«BJi&lC*5VNT. p27 Kipl ® &<Dft%L 
^ai^^ (Western) ^ayh&^T^f^LfCo Ad-DlNLS&TMd-CDK4?-f7I^ 
%Y^^7^s^\jfdmM^ TK^bfcPBS (Phosphate bulfered saline) -C^fe^b 

^*(OPBS-e^5— &9&HJt&* 1.5 mL^^y^^Y/V^^— zfK&V, Ztm<D5 
{£^*<£>7k?£LfcBufFer A (10 mM HEPES(pH7.9) , 1.5 mM MgCl , 10 mM KC1, 0.5 

2 

mM D^&M&XfflfrXJt&t^ fc±teXl0ftm&ms1Zo ^{^NONIDET P-40S: 

&i&m&o.2%\ctez£5izM£xm&U£.&. 5&m7k±.Kxw>m.vtZo jEKSfrc? 

^•Hl (5,000®^ 5#fpg)bT#fcifc«5!K:, #^*cDBuffer C(20 mM HEPES(pH7.9 
), 25% glycerol, 0.42 M NaCl, 1.5 mM MgCl , 0.2 mM EDTA) %1tok.Xfflfc^ tK 

2 

_LfcT30#rafl§MKUfcgU ^L^HI (15,000 rpm, lO^K) LTJifif SrlEUiXU 
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&&mkVX&mUto -hfBBuffer A&t^Buffer CiZte, ^iTthh^mW.m^ 

% 1 mM DTT, 1 raM PMSF, 1 ii g/ml aprotinin, 1 n g/ml leupeptin, 1 ix g/ml 
pepstatin (V vf tvbSigma) £r$S>!jnbfc 0 

[0096] z<Dmiz.L,xnbtitcmm&m%. l^^mtcm x Kfm^mmz.&mirzm 

^^^n?/h#mfSrfifofeo IP*>. mtfCfcbVX#Ly-'(?VlsDmfc (Oncogene 
Science ;Ab-3)Xtt*n:p27 K,PI ^t<#: (Santa Craz;sc-528)£rKJ££-Erfc&, 2^tnL#:^ 
LThorseradish^/V^-^v/^— ^^ft^^^Ig^jCffc (Amersham LifeScience ; 
NA931)Xte^lWg^fr (Amersham LifeScience ;NA934) bRJ&£lks tfifokffi 
&\JltttCJ&ftt<Dft&&4k3ttfc^h (Amersham Life Science ;RPN21 09) ^fflV^ 

[0097] It^^EI 1 {C^-f- 0 SiwiOm^ (Nakayamab, EMBO J. 19:2069, 2000 ; ]|ff$i<£># 
&XtRlAX*#ft&J:tik5&m)km&. DlNLSRU?CDK4it^^^«{^h^ 

y^DlSfi<7^^*f trl^p27 w ©3&»*W:atel>U j^^^*3V>T, 

D 1NLS +CDK4$ IJ^T^*5(t^p27 rap1 ^ fi (D^Wi \zmgk&&btl1to 
[0098] ?l#^.p27 Wpl Sa^'M^^rt^^(t^MTJ ? ^^(DM?S^#:^^^ 
ti^fe. ±!BO^*fe^ln]«l, Ad-DlNLS^.t) ? Ad-CDK4^^/^(moi = 100)£rr-7 

Lfco &^p27 Wpl ^#(IW)_h) (1: 1000*^0 Atm^A«^T'T^>*t#:( 
DAKO;M0874) (1:100^3^) tr^J&^iirfc^ Alexa Fluor™^f^^i#: (Alexa-488^3 
it^Alexa-568; Molecular Probes) (£*>f£l:200^&)£JBV^^feLfCo £fc, 
^f*4',6-diamidino-2-phenylindole(DAPI)^^(l ju g/mL) T?^^,bfc 0 Z.tlh<D$K 

A;ZEISS*± LSM510) T{-T«^b7t 0 
[0099] *<D*£fc«r02K^Ufco ifi^^jNBflS (0 f , ^/V^T-T^^II§t£0#HJ§& 
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D1NLSS.TJ?CDK4»^^-^A, ^m£^fc>W&#fflJ8&-ekJ:, p27 Kip, <£>$IV^3a&£> 

tt<bffimjfax^mm^i£itz>zb\z£<9^ ^mmmfDm^ixm^mm^mn^m 
m-t^i^m&o^mtmm^ti, w^tx^x^ dinls+cdk4$i«'J;^ 

[oioo] DiNLs+cDK4$ij^^j;^p27 Kipl ^^ 1 4(D^n^ x mm^^xmrn^tix 

V^/^5/^ol^f^5fc#>. y^V (Northern) T'whMVr&ft^tctf, >bffim 

tf^ktvO^CCarrano^ Nature Cell Biol. 1:193, 1999;Tsvetkov«cK Curr. Biol. 
9:661, 1999) c ^X\ 'Mm^4oV^p27 Klpl ® 6©f St/j^nrTy- J*9t 

M%k \z. xmm^tix^ ^a«>^ov ^xtkmvtco ±M<Dijm\z.xmm^t^m 

Skm$lWiMTX2Ammm^Vtc^ AdHDlNLS&tMd-CDK4(moi = 

ioo)^JtJfi^^nbT48^r^i$*b7t 0 — ^ zmmxfe, >bffimB&%!hmm>mk 
MTX48&f mi%mvtc&, imA<DFBs&mmz%$mL,x24i$mmmi'tc Q ^<du. 

m^\^^ry—JmMMXh^>^^^^>{20 nM) (Santa Cruz) Sr^n-TS 

mtm^t£\m%WL\ir. #^a^^*5(ts P 27 Kipl ® aoMi^x^y^ny 

[0101] t<D^^ D1NLS + CDK4$IJ^-C1i^ p27 Kipl g 6 tf>3!91.*<£>®*& 

if #P«fre#fc(El3) 0 FBS«-e^, p27 Kipl <D^^.*{^^L7t 0 

JJS-e^. ^PJ#b©^fu(D^^^. FBS$lJ^{-J;»91^^y>DlS&S.^CDK4g 

m5#m)^««^fts P 27 Kip, sfi*^iiAp«, iM^y^Dise^uvous: 
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[0102] ^mmm^if^>p27 mi m ^m^^^^tm^m-r^tab, m 

vitro ^^v-T5/ir^£?Tofc 0 wmzmmjrmte, m*miz*mw%-b<Dgt 

$g^g&;£(Nakayama£N EMBO J. 19:2069, 2000; ^Uj^ #Hi2001-224380-5§-l^£B 
If ;Harafe. J. Biol. Chem. 276:48937, 2001 ;Ishida£>. J. Biol. Chem. 277:14355, 

2002) ^mmvtc^m^m^x^^o ^m^micxmrnvtc^mmm^ sk 

mmM^kMTX2mm^mVt^ Ad-DlNLS&tJ^Ad-CDrvl (moi = 100) &*&ifi 

\z.ffitoL>x48mmmmvtca — *m<nmxx$^ ^mmmMyx^mm^mx^ 

10%*OFBS^iSi-^Pb"C24^r^^*bfc o ^tflg^UT, 10%FBS» 
i#J&tp-e*&«bfcREF52»£fflV yfc. rtt^OrNHflaSTTK^bfcPBS-egfe^bfc^, 
■fe/K^W^— j&fr#«LT±^£rteT;fco #^fcW^ x 0.5% 

NONIDET P-40^»Lfd2^*(DBuffer C (etf^) ?T*PX.T^#U 7fC_h^T30^ 
HUtmUtfL @W«#^S^tTofc 0 3t>k#itt(15,000 rpm, 20^^) 

vxm^tc±m^ mmmttiMkvx&mistco 

[0103] ntr ^l/lk&foiDmnbVXm V ^y=3>'fc-^>'hp27 Kipl ® a tt, !>f-^^#jfiL 
^O^BJiStttii^ (reticulocyte lysate)&JBV\fcin vitro^3R^{clJ;«9^bfc„ BP*>, 
rfclS^in vitro$E^*1ffl3R^;/MTnT coupled Reticulocyte Lasate System ; Promega) 
«rffll\ /W{^V>, Flag^^@E^J^#*Pb/c^^p27 Kip, cDNA&§| 

p27 Kipl ®&^#^«W^^(®fi*^UT20-40 i ug)^ ^^E1S^(50 ju 
g/mL) , "^!>^E2/Ubc5® & (100 n g/mL) , GST-Ub® & (4 mg/mL) (V ^ *bfc 
Calbiochem) Hftl-ilO m LO^J^?^(4 mM Tris-HCl (pH7.5) , 6 mM NaCl, 5 

mM MgCl , 0.1 mM DTT, 0.1 mg/mL ^W7f ^*^rt-f , 10 mM ^tJn^W 

2 

T^>, 1.5 mM ATP) KUMKU 26<C, 30#WKJS£*fco ^<D&, m^^/H* 
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ns/h^flfSrfTofCo SP^k l^^UT^Flag^f*c(Sigma;F-3165)Xtttri:GST^i: 
#:(Santa Cruz;sc-138) (ilfeJClilOOOftfOSrSJtS***:*. 2ft&tffcb\JX 
horseradish^/^^^— ^mW^^\gm±) (l:1000*R)fcSl4:$*, inCflc 

[0104] ^m^04ic:^-r o \ B§44^ht3-/^L-C, Jtrnfpo (FBS$iJ$:Ttf» *M£3£ 
«<D$aj&}*tti^£JlV ^p27 Kipl S &<£>in vitroa-tr^^bSJS^fTofct© (0 

m *K IB : Flag) , MtMcy^tf • a-tT^^S & ^#*P$tt7tGSTS 6 £rf§Hs 
-rsW^tt^CHf , lB:GST)Srfflv^^tcJ:«). 3-fc^^^b«r5tt^p27 KJpl ® £ 
©#^SrMfflfe^W*t-«-t^-e#fco U&>U FBST?JW»Ufc^)B»lBJIfe6^»I»b 

^^Wbp27 Kipl M fiO^O'Kb*^ WTft^d^ofeo IH3JlT^ig40^^m*^, 

DiNLs+cDK4*ij»T^)KjNeia-ew:. P 27 Kipl M eo^-if ^WbdSIS^^«I©J$ 

tlt^l ^<D^i:L-C^^Ty-A^^fci9^«^oTVN5fcJe), P 27 Kipl S 

[0105] c^jfe^3:sk P 23Siffiimm^«fc5, ^mmm^mmi^tip27 mi m &<dwj^ 

~wtm^mmi^<Dmmcm vc\ p27 rapl ® a «F-b OX s e-e*>sskp2Srg-tf a.^ 

i:^^P?5tt"CV^(Carrano^, Nature Cell Biol. 1:193, 1999;Tsvetkov*b N Curr. Biol. 

9:661, 1999) o ^mmm^ms^m^m^^M^zf^yhm^ 

[0106] IS*SrEa5K:*i- 0 =>H3— /H&flJ^LTffll ^c^i^^S^ (REF52^fflfl&) 

iemsr<Ei-FBSip ij^&OTiNLs+cDK4»tf£j;^ sk P 2^ m<D&m$mv<jcm 
vfto u&>u >^^-T?«^^^skp2gfio^m^fim*^-r^ dinls^. 
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V , D1NLS +CDK4f m\Z X*)WXUtp27 w m S <DftMi>mffl£tlX\, ^nTfE 

P 27 Kipl ® eoammjt^-t-ji^wsrw^feo foffimm^ mm 

^Il-epUUfcAd-DlNLS(moi = 100) , Ad-CDK4(moi = 100) &tMd-Skp2 (moi = 
50, lOO^^^^v^U 4R^W&&UZ&* IM^I^DI, Skp2 / S.U«p27 Kipl 

[0108] D1NLS, CDK4, Skp2<D3o(Djt^^^»J^^#^^ 1 bfc^^|l|6^Ufc 

7>*7^?^3>U Skp25t^$r*^^.^5^, p27 Kipl gfi<D3§m*f«L<^ 
'>U ift«(moi = 100)(DAd-Skp2^^$-frfc^^*HJ!a-e{ip27 Kipl S&(D^m 

[0109] DlNLSSt^CDK4jt^^-^h^>-^^^3^b/c^^^^43ft§p27 
m2tmm, DlNLSRXfCDKm^^hT^^^ys^tc^mmXi^ p27 

^ mm(Dm^i^^p27 Kpl m^<Dm^^^m^hri±o dinls, 

CDK4Mt^^Skp2it^^^*^mb^'i>^^Ji&^^bT^^^^^^S^fT5^ 
„ p27 Kipl ®&(D^U-</V«DlNLS + CDK4$lJ^^[^@g^IlimU Skp2S&<£> 

5K^iJ^mi-J;Sp27 Kipl ® a <z>3&m, awy-^ofry- -MW&jr&^utv > 

[oho] (n»j4 : sk P 23K$ijism^ x^mmmmm^m^m 

'frMBIfe&£Ad-DlNLS , Ad-CDK4, ^U ? (CAd-Skp2 (-^^tLmoi = 100)3r}^>- 
^o^v-a^U -?:<Z)^(7)«#:^^^J^SiJ^i-6r^^i«9, Skp2it^^A/0 s 
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mmBmatt<DmB&mm3i%\zmj)\\L>tcm8) 0 rtu^u dinls. cdk4. 

ofc„ W±<D^/0^ Skp2^DlNLS+CDK4$lJ^^j;«9teii$ttfc>Mlffl^Oii 

[0111] [HJfe^l !|5 : P 27 siRNA«ia^J;S'^0JNH^it?Tt'(Eji^im] 

D1NLS + CDK4*n,3£U^fr lC*5 ttSp27 Kip1 ^ £ 0>l£#£ <£ 9 W fejWC-TSfc 

^^J^rt^p27 Wpl «^^*fi-^^^^siRNA(^T^ T P 27 siRNAjfcV^o 

[0112] p27 siRNA^tmffl^^— Sr«Hi'r«^:«>x 7S/hp27 Kipl cDNA(D^Sia^Jit^ 

^^^V^(DT^-fe^#-^:D83792) SrSK:^— ^yhE^I©^, ^^^BH^I^ 

ffi^i-5siRNA^mi-s^^— ^«^i-s^^fflv^s^-y=?DNAot9:tf--^Sr 

tT^ofCo ^HE^IfcLTr*, ^^h P 27 Kipl cDNA(D^^^^K#-^830— 

847 (5'-GGCAGAAGATTCTTCTTC-3' ;IE^lJ#^-7) , 532—550 ( 
5-AGCGCAAGTGGAATTTCGA-3' ;IB^J#-^8) % 372—390 ( 
5'-GTGAGAGTGTCTAACGGGA-3';iB^J#-^9)<D3a?r^fflLfCo WT, SB?IJ# 
-^-7— 9^S<5<siRNA^#l % #4, #6bir% 0 gB^lJ#-^7— 95^<5<siRNA-#l, #4, 

So 

[0113] siRNA-#l : 5-CACCGGTAGG AGGTTCTTCT TCAACGTGTG CTGTCCGTTG 
AAGAAGAATC TTCTGCCTTT TT-3' (^^#-^10)^.1^, 5 ' -GC ATAAAAAG 
GCAGAAGATT CTTCTTCAAC GGACAGCACA CGTTGAAGAA GAACCTCCTA 
CC-3'(ga?lJ##ll) 0 

[01 14] siRNA-#4 : 5-CACCAGTGTA AGTG G AGTTT CGAACGTGTG CTGTCCGTTC 
GAAATTCCAC TTGCGCTTTT TT-3' (|E^J#-^12)S.tJ? x 5 '-GC ATAAAAAA 
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GCGCAAGTGG AATTTCGAAC GGACAGCACA CGTTCGAAAC 

TCCACTTACA CT-3' (BE#I##13) 0 
[0115] siRNA-#6 : 5 '-C ACCGTGGG A GTGTTTAATG GGAACGTGTG CTGTCCGTTC 

CCGTTAGACA CTCTCACTTT TT-3' (E^J##14),R^ 5 ' -GC AT AAAAAG 

TGAGAGTGTC TAACGGGAAC GGACAGCACA CGTTCCCATT 

AAACACTCCC AC-3' (E#l#-^-15), 
[0116] _h|B03m<^siRNA^— yhgB^IJ^tf *V =?DNA&T=— ]) >tf£^ktz& % RNA 

3!M^^~(pcPURU6j3icassette, iGENEtt) (DBsmMIg&'f&tCjf ALfc c vL<ZV< 

^K^<^— ^rEcoRI&t^Hindlll-eeJWfb-C. U6^ci^— &U?jf A 

mfc^mmz^&mft&mmu ^(dm^t* dna ^5-^iv^¥»ft 

Lfc& % =^KpAxcwit (TAKARA BIO*±)<Z>SwaIgR{£{£}f ALfc 0 39cV^T~<D=<^ 

Khm!%&m&&<D292mfa^hT^X7~?iy3>ttZ^tK£Q. P 27 Kipl siRNA£3§ 
mi-^m^^T^y^/^(Ad-p27 siRNA-#U #4, #6) SrfE&Ut, §l#*fe€\ Mi 

[0117] *1\ DlNLS&t/CDK45t^^h7V^^^^3>'bfc'i>^jiffl^^, _h|Ep27 

WLfco gp^, 'L^jHBia^Ad-DlNLS, Ad-CDK4, ,&.tMd-p27 siRNA (^rtV^etVmoi 
= lOO&l^^^S/ai'U 48^f H 1it*Lfc^, p27 rapl S6<£>3£9i£!^^>' 

[0118] iS&fHr&iam^LfCo >M^BJ5&tCDlNLSS.^CDK4a^^-^h7^7^v'3Vi- 

siu ±3fi©^*(Hi, 3, 7)£nm p27 Kipl se^m^^<^^yt 0 *<©IB, 

p27 siRNA(#U #4, n6)&foffimmz&&£'&Z>Zk\Z£*). P 27 Kipl g£(Djg£teigL 
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[0119] 9l#Jgfc#, ;k$5&BJ&^Ad-DlNLS , Ad-CDK4, 3fcTJ^Ad-p27 siRNA-#6 (^rfh^ 

nmoi = loo^h^^^v^u ^(D'&(Dmmw&w$mm\mj-z. 0 mmm 

\tt<DM%&Wctf%QZi&KmMVtl(.mi0) o ^tU^U D1NLS, CDK4. p27 siRNA 

, m^Mmt\.xLaczm^4^^m^^:ti^mm^ Mm£Ad-p27 s irna<d 

[oi2o] mmm6 skpm^^mimm^x^mm^'] 

mm't>m.mz&\, >-c, DiNLs+cDK^skpm^^mmm^^mmmm 

V^c^^fTofc 0 ^^^>KDf^MttDairaku^(D^jfe(Circ.J.66:411 N 2002)^ 
<5l ^Xftofc* Wistar^^5/h (8ili£) Sr'O'h'VHf /W^HJ^A <&y?9— 

^:±B*mM)*Mmft&5-(55 mg/kg)vxmmvtcm, ai^tt^hl, & 

, mmmiz&&mir(D&(D&mmi&$:ttmbi.xmi<^ 0 
mmxfcm-&m^tch<Dkmvvh(D^£iffiTTyv4/^m(i x io 9 - P fu/mD^ 

jfiL^>M^t^Mffl^O^S(C N 3OG^#f^fflV>Tm^ffe7t«950/i Lfo 

[0122] DlNLS+CD^&ScD^J^BSfctf), Ad-D1NLS(1 X 10 9 pfii)£Ad-CDK4(l X 10 8 
pfiiX Ad-LAcZ(l X 10 9 pfu)(D3m<nT^yV4/^<Dm&W&&ALtzm!&%t&SlT 
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„ TDlNLSpJ^i^o £fc, DlNLSHXDK+Skp2&S^^^£JI,5fc#>, 
Ad-D1NLS(1 X 10 9 pfii)tAd-CDK4(l X 10 8 pfu). Ad-Skp2(l X 10 9 pfu)03S<DT^V 

IX, Ad-LacZ(2X 10 9 pfu)&^Lfc»<Kj3¥0sJtT* IContPj b£J&&lBLlrt1t. fc*5 

[oi23] *jiiLiwie»*fc#5^*5E«>»RituT, tom*v»L>mv#->T 

(cTnTMt£$J^L7c(0'brien^ Lab.Anim.Sci.47:486. 1997;^^^>, 
J.Pharmacol.Sci. 91:151 [Suppl.I], 2003) o W&WL21#lftmzmi^9&fa&\JZifDM 
^^'L^MVXik^W, 9*>fTy^y— ^-(Roche Diagnostics)^ V^TcTnT 
{g£$J^Lfc 0 JfcjfiLWW«flfc<BcTnTttH:. ShamSP^JfctfcU Contj£ x 

DlNLSP^TJ ? Skp2#-Ci«^ : ^Ji*n/5^e>tl,yc:(Shamp:0.2±0.0 ng/mU ContS^ 
:8.8±0.5ng/mU D1NLS^:9.1±0.7 ng/mU Skp2^:9.9± 1.3 ng/mL) 0 Shamir 

[0124] nmmmm^ m&m&timmpow&r vision sooo : MtEt^xM&m^ m 

[0125] fe^ttSrB^-m-eff-a'Ji-Sr^^J;9&^aS^®S, Jfc*5fdHffi 

&m^^mmmtm(FAcy=mmmmmm-um^mmm)mmMmmm x 100 
](%)„ 

[0126] $e>^ lOMHz^^yn— zf*mw ^yzf9-micxmm^m(B)Rxf^mu 
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[0127] ±m(D^m^x^'L^^nmu6mm^f^tmm^w\^tc^^ shamp 
%}%zi>m£>bti, skp2mnconmKM^MKi&^^w.^^tc 0 DiNLsp-m 

:2.30±0.25, ContP:5.49±0.86, D1NLSH=3.69±0.68, Skp23¥:3.44 + 0.57:n=9— 
12) 0 

[0128] >^M#^M'J^Olg 0 tC^iktftt^O^^ ofc„ ^M£-<> 

T'JEh^V^-r a.— *f— fa^-r— •7VKSPC-320:Millar Instruments^^'C^ft l£}f 
AL, &^HX^tg^^-efc5fe'^^H(LVP)(Dft^:^^(dP/dt max), RTF 
dP/dt max^rl^^H-ffiU^LVP-e^bfcdP/dt/P maxfrtf-il'JbfCo £fc, &^fcmm<D 
^Xfc•5LVP(Oft/J^m^^S^(dP/dtmin)^^^fe5S^J^(LVEDP)^tf^l!lb 

[0129] [^1] 



ggg Sham Cont D1NLS Skp2 

mWL ~~ 9 10 12 10 

LVEDP (mmHg) 3.4 ±1.2 13.3 ±2.5* 9.5 ±2.3 8.5 ±1.7 
LV dP/dt max (mmHg/sec) 7457 ± 308 5572 ± 230* 6022 ±264* 61 83 ±250* 
LV dP/dt min (-mmHg/sec) 6492 ±312 3631 ± 182* 4047 ± 270* 4449 ± 248* * 
LV dP/dt/P max (1/sec) 75 ±5 40±3* 51 ±5* 54±4* a 

*:ShamS^*j-Lp<0.05 o * :DlNLSi£l£*j-Lp<0.05 o 
[0130] ShamH^*fL-C, Cont||Ti^^fe§i7|c^ffi(LVEDP)/5S^^lcffiVMtt^bfc„ 
&>L^mLVP)<DM*Mft&MdP/dt max), ft/h$C#j£MdP/dt min), sfel^ 
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tedP/dt/P maxte^SKuffiV^S^Lfco &.±<DW£:tZ. ^MbWcfcVvT, &^ 

&mmRTfi&mmfimTvx\,^^t&m&rt'z> 0 dinlsitcwu dp/dt max, 

dP/dt min^T^dP/dt/P max<D3^<D$BMtk, Cont8££Jt^Ti^V MESr^Ufco Skp2 

#fg«l£t>DlNLS3$J:9t>HfciftVMiitemU dP/dt min XtfdP/dt/P max 
tt, Conti^^lc^VvfiS^LfCo 
[0131] ^^jfiLfTft^^tfailbfc^, JWSrffifflU ^r©Sm*S:»^Ufe(011)o Shamlfct;: 

ifc£fcbTv^^igt££^i^(D^&5 0 DiNLsmxnconmicit^x, BMMi 

[0132] ^ ^Mtgaij^^Mm^MMVN. ^mmi&mm-^m&m^ftf&itft^ 

tlo &*&)tejjm'Z. Pfeffere>(Z)#^(Circ.Res.57:84, 1985)^ipCfc e IP^, <frMIB 
^^hOjl^MJ;«9^N 0 !;^(y^W-?y^:Aventis Pharma) St^l&fP^b^ 

^^^^*^0.72mL/min(7)jg^-eaAU, h ^|E^b7t 

^ffi^J&1-5^»£rfl£ffiU fomxffijE1rZZbiz£y&mfcMMM&m&M 
(LVEDVD^ttlbfCo 

[0133] ^^012{C^i- o Shami¥^*fLT, ConmX\-±^W}&OJ±-^m^m<Dm^ 
LfCo Skp2i^-e^, Cont^O^^fe-fDlNLSI^C^-b-C^, 

M^^^lstcOlZttU DWLSmXteContmX.'Qhm^&^l'tCo £7c, Skp2p 
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ShamP:0.80±0.12 mL/kg, LacZS¥:2.18+0.16 mL/kg. D1NLS/CDK4P: 1.72 + 
0.19 mL/kg, Skp28¥: 1.54+0.17 mL/kg;n=9— 12) „ 

[oi34] mmz. &sknmmm&<D>Lm\z&\,?zfoffinm(Dn8t&ffl'<t£o mm^m^ 

itVtzM. ®^*fy^h(Lumina vision :H^FS*)^fflV>-CS^W^SiJ^Lrt 0 
UMmtfWWfen. Jain^<D^^(Circulation 103:1920, 2001)£## tZ^^m 

mmm^<mmmmim+^mmmi\:^:)/(^m±mM:+^m^mm x ioo(%) 

[0135] ^^mi3K^ir 0 Cont$M£*j-U DlNLS^O®S^^«b<^>bTV^7to 

sk P 2i^-e«DiNLsi¥J: , 9t, ^.Kmmm^wp^^bti. Conmtit&VX&m 

[0136] ZllKDmgkXV, DlNLS+CDK4+Sk P 2it^^Ai-5^i:{c:J;«9, 

[0137] *mw<Djrmz£ti&. mmfe£Vh&mmz<bffimm<DMmftm&mmu m 
^mm^^t^x^^ ^.(DmKvxuFm^M^ ^mmm^^v—^^ 
mRx?®mmmm(Dmifobisxmm-tz>z.btfx%% 0 *fc, *m%mm+mmzm 
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[i] d)iwy>\ 

[2] (i)iM^y>\ 

(3)cip/Ki P 7T5y-sfiom^.atgxf*##^piw-r^HT-^--Ki-^a^ 
s.Tj?cip/Kip7r5:y — ® a (Dm^umttmmfrht£&mfrhm$&tiz> iox 

[3] (l)in^y^ 

(3)Cip/Ki P ^T^y-S aigX«##^Pfi.*i-^HT-^-Ki-Sjt^^ 
St^Cip/Kip^r^y-se^^^Pl^i-^^^^P^^jl^^n^iox 

[4] iwyva^ m%m<DCDK4:xncDK6^mmt^m^^v ^x-hzm&miib 

[5] iwy^s. mim^^r^Dx^m^mmm^mo 

[6] iM^y^#tt^-i?^ ^4?v>-DK£ymi£4k£tvb^?v>itzft&*-r 

[7] lWy^##143H-— - t?#, CDK4XteCDK6T*fc5ff^6BEigtO;frj£ 0 

[9] cip/Kip^r^y-M a^xf»#^pi*-rsia^^ x cip/Kip^r^y- 
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[12] Cip/KipT tVJ—W ^^L#SF-^V^HT-^ N Skp2-?fc5fif 5^1 lf5«c 

[13] cip/Kip^r^y — ® ^m^mm-t^mm^K ap/Kip^r^y— s k-t 

[u] cip/Ki P 7TVj—m&<Dm$izmmirzmmK p27 rap, »e^s-#Mift&siRNA 

[is] ^/v^^-x«y^y-A^fflv>T^m^»^^Ai-^^^^§ 

[i6] ^^y^«^^Tj?^^y^#ti^-^a^^^<^-^^^ 

[17] (i)iwy^«£HK 

[18] iH^y^. BifL^<OCDK4X{^CDK6^^bL#^if-r^y^-efe5fi^«17 

[19] iwyvas, m%M<D^4?v^Dx»&%m?kmi8mM(D'<?#- 0 

[20] iwy>^#<i4^— v4?yi'Di££vmmk£th%^?yi'fci?&*-i' 

[21] lM^yH&#t£=3r^--i? ^ CDK4XteCDK6T*&5ft^20iE«tf>^*— 0 
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cip/Kip^r^y-s e^^t^^ttsHi 1 ^, ^-t^^^-y^f-ifit 
a^fy-y^f- iffitj&HT-/^ cip/Kip^r^y-^ a k^i^sf-^v^h 

Cip/Kip^r^y— S & {^^U#SF-^^^H^-^^ Skp2-t?fe^»^^24|B« 

cip/Kip^r^y-s &cM££Pi*-r5^^ p27 Hpl it^^*i-r5#M^ 
i^^y^®^T-^w^y>'^#tt^-^«eT-<D^^<^-^^^fT 

^^/V^w-Ki-5mSBE^J^#*Di-5^^^^6ft^l77!;S27(D{prtb^^l 
M^^1775M28(DM^-lTO^^^^-^#«'«^m^fflEmm 

J^jfiLtt^S, 9o]fo.t£^£u IE^C^^. t£3SM 

>tmm&-t>K fow&mm. ^shvk^^ m±m^m. 

>bwsm, >bffiMxtem&>L^i£xhzm&m2mm<Dmmxmo 
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